Two different mechanisms for tRNA ribose methylation in Archaea: a short survey.
The biogenesis of tRNA involves multiple reactions including post-transcriptional modifications and pre-tRNA splicing. Among the three domains of life, only Archaea have two different mechanisms for tRNA ribose methylation: site-specific 2'-O-methyltransferases and C/D guided-RNA machinery. Recently, the first archaeal tRNA 2'-O-methyltransferase, aTrm56, has been characterized. This enzyme is found in all archaeal genomes sequenced so far except one and belongs to the SPOUT family (class IV) of RNA methyltransferases. Its substrate is the conserved C56 in the T-loop of archaeal tRNAs. In the crenarchaeon Pyrobaculum aerophylum, in which no homologue of this methyltransferase is found, a box C/D guide sRNP insures the ribose methylation of C56. Moreover, a new twist on tRNA processing is the finding, in most euryarchaeal tRNAtrp genes, of a box C/D guide RNA within their intron specifying methylation at two sites. Modification of tRNA is an integral part of the complex maturation process of primary tRNA transcripts. In addition to their role in modification, both modification enzymes and C/D guide RNPs may have a chaperone function insuring the precise folding of the mature, functional tRNA.